Ultrastructural and cytochemical study of the early stages of liver colonization by transplanted neoplastic hepatocytes.
Neoplastic liver cell colonies were induced in the livers of isogeneic F344 rats by intraportal injection of a hepatic cell suspension from diethylnitrosamine-treated donor rats. Examination of the livers 12 days after cell implantation revealed well-demarcated groups of liver cells. The colonies showed alterations of the normal hepatocyte phenotype, which were clearly demonstrated by histologic, cytochemical, and electron microscope techniques. The hepatocytes were markedly deficient in glucose-6-phosphatase and bile canalicular ATPase activities, and they contained numerous mitotic figures. Scanning and transmission electron microscopy allowed characterization of hepatocyte interfaces and the shape of sinusoids and the biliary network. The nodular colonies displayed disorganized, thickened trabeculae separated by dilated sinusoids. In these colonies the hepatocytes proliferated intensely and formed, inside the host parenchyma, revascularized, integrated nodular structures. However, these hepatocytes showed ultrastructural anomalies: large nuclei with prominent nucleoli, many free polysomes, and areas of proliferated smooth endoplasmic reticulum in connection with unfolded cisternae of the rough endoplasmic reticulum. All of these features agreed with the hypothesis previously proposed that the colonies may be precursors of the hepatocarcinomas that ultimately develop in animals given injections of treated liver cells. Direct confirmation, however, still is needed.